Effect of forced expression of basic fibroblast growth factor in human bone marrow-derived mesenchymal stromal cells.
Mesenchymal stromal cells (MSCs) derived from human bone marrow are expected to be utilized for the purpose of tissue engineering, because of their extensive self-renewal or proliferation capability. The capability decreases after several passages, however. Basic fibroblast growth factor (bFGF) is commonly used for culture of various cells including bone marrow-derived MSCs. With the aim of conferring higher capability on human bone marrow MSCs, we introduced the bFGF gene into the passaged cells by retroviral system. The bFGF-expressing MSCs, even at 7 to 8 passages after the infection, showed consistent proliferation capability. The capability was not detected in control cells even in culture media containing the bFGF protein. Thus, we could not mimic the effect of forced expression of bFGF by exogenously adding the bFGF protein in culture media. Although we expressed the shortest isoform of bFGF, which was considered to be mostly cytosolic, we found the protein mostly in the nucleus. Our observations demonstrate not only an effective way to maintain proliferation potentials of MSCs, but also a possibility that there may be mechanistic and functional differences in the signal transduction events between endogenously expressed and exogenously added bFGF protein in MSCs.